The exonuclease Trex1 restrains macrophage proinflammatory activation.
The three-prime repair exonuclease 1 (TREX1) is the most abundant exonuclease in mammalian cells. Mutations in Trex1 gene are being linked to the development of Aicardi-Goutières syndrome, an inflammatory disease of the brain, and systemic lupus erythematosus. In clinical cases and in a Trex1-deficient murine model, chronic production of type I IFN plays a pathogenic role. In this study, we demonstrate that Trex1(-/-) mice present inflammatory signatures in many different organs, including the brain. Trex1 is highly induced in macrophages in response to proinflammatory stimuli, including TLR7 and TLR9 ligands. Our findings show that, in the absence of Trex1, macrophages displayed an exacerbated proinflammatory response. More specifically, following proinflammatory stimulation, Trex1(-/-) macrophages exhibited an increased TNF-α and IFN-α production, higher levels of CD86, and increased Ag presentation to CD4(+) T cells, as well as an impaired apoptotic T cell clearance. These results evidence an unrevealed function of the Trex1 as a negative regulator of macrophage inflammatory activation and demonstrate that macrophages play a major role in diseases associated with Trex1 mutations, which contributes to the understanding of inflammatory signature in these diseases.